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well-known ammonia soda process is followed up to the point 
at which the mother liquor has to be dealt with; that is to 
say, the user treats the brine with ammonia and carbonic 
anhydrid so as to obtain a precipitate of bicarbonate of soda, 
ammonium chlorid being left in solution as well as  some unde- 
composed sodium chlorid and some ammonia and carbonic 
anhydrid, chiefly in  the form of bicarbonate of ammonia. 

The precipitated bicarbonate of soda being removed and 
treated in the usual manner the mother liquor is passed directly, 
or after treatment with carbonic anhydrid, into the cathode 
chamber of an electrolytic cell, or battery of cells, brine being 

supplied a t  the same time into the other chamber or chambers. 
The ammonium chlorid in  the mother liquor is here electrolyzed, 
and ammonia is set free at the cathode and combines with 
carbonic anhydrid, if  present, chlorin being also set free a t  the 
anode. 

After electrolysis the liquids and gases are removed from 
the cathode chambers. The hydrogen formed a t  the same time 
as  the ammonia is readily eliminated, being insoluble. Water 
also may be eliminated from the liquid by evaporation at this 
stage. The liquid which now contains some common salt and 
the ammonium chlorid which has not been decomposed by 
electrolysis may be used instead of brine in the first reaction 
of the process in which meeting with the ammonia liberated 
by electrolysis and carbonic anhydrid, bicarbonate of soda is 
again precipitated and the mother liquor again treated as  
described. 

If salt be added to the mother liquor before, and carbonic 
anhydrid be injected during electrolysis, bicarbonate of soda 
may be formed in the cathode chamber of the cell. In  this case 
the chamber should be made larger than would otherwise be 
necessary and be furnished with suitable means for removing 
the precipitate. 

The accompanying illustration shows the apparatus in which 
the process is carried out. 

INDUSTRIAL AND TRADE. NOTES. 
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Potassium Cyanid Manufacture (Continued.)-The ceilings 
are 23 feet high to the cornice. In  building construction the 
use of wood has been avoided wherever possible, and owing to 
the poisonous nature of the product every precaution has been 
taken to prevent the escape of gas into the buildings. 

From the centrifugal machinery up to where the cakes of 
potassium cyanid are pressed and packed workmen are obliged 
to  wear respirators and specially made gloves. On arrival a t  
the factory workmen must change their clothing, lockers being 
arranged, and before leaving the works they must bathe, shower 
and plunge baths being provided. There is also a dining-room 
in an adjoining building. It is necessary to run night and day; 
130 men work on each shift; no boys or women are employed. 
Many workmen walk three to four miles from surrounding 
villages. They work 11 hours; quitting at 6 A.M. or 6 P.M.,  

according to shifts, and have one hour for meals. The common 

laborers receive 41 cents and the skilled workmen 91 cents to 
$1.02 per day. The trust controlling the manufacture of potas- 
sium cyanid from molasses pays $1.52 to $1.62 for each 220  

pounds of raw material. Before the discovery of this new pro- 
cess the molasses was considered worthless, while there are now 
several more by-products of commercial value after producing 
the potassium cyanid. 

Production of Steel.-The American Iron and Steel Associa- 
tion has just compiled its statistics for the production of open- 
hearth steel ingots and open-hearth castings in 1909. They 
show that the total was 14,493,936 gross tons, against 7,836,- 
729 tons in 1908, an increase of 6,657,207 tons, or 85 per cent. 
The production in 1909 was much the largest in the history of 
the industry and exceeded that of 1907, the next largest year, by 
2,944,200 tons, or 25.4 per cent. I n  1908 the production of 
open-hearth steel for the first time exceeded that of Bessemer 
steel, the totals in  that year being 7,836,7~9 tons and 6,116,7 5 5  
tons, respectively. For 1909 the figures were 14,493,936 tons 
and 9,330,783 tons, respectively. The .  rapid increase in the 
production of basic open-hearth steel accounts for the record- 
breaking figures in 1909. The total production of basic open- 
hearth ingots and castings was 13,417,472 tons, while that of 
acid open-hearth ingots and castings was 1,076,464 tons. This 
last figure has been exceeded in five preceding years-namely, 
1907, 1906, 1905, 1903 and 1902. 

The production of open-hearth steel castings in 1909 was 
601,040 tons, of which 306,005 tons were basic and 295,035 
tons acid steel. 

The production of crucible steel in 1909 amounted to 107,- 
355 tons, against 63.,631 tons in 1908, an increase of 43,724 
tons, or 68.7 per cent. Of the total for 1909, 94,6;2 tons were 
ingots and 12,683 tons castings. The high point in crucible 
steel production was reached in 1907 a t  131,234 tons; in 1906 
the total was 127,513 tons. Last year’s total was over 5,000 
tons less than that of a year as far back as 1902. 

The production of steel in 1909 by various minor processes, 
including the electric process, amounted to 22,947 tons, against 
6,132 tons in 1908. Of the total last year, 14,242 tons were 
ingots and 87,005 tons castings. 

The production of all kinds of steel ingots and castings in 
I909 amounted to 23,955,021 tons, against 14,023,247 tons in 
1908, an increase of 9,931,774 tons, 70.8 per cent. The pro- 
duction of the various kinds of steel in the past three years is 
as follows in gross tons: 

Crucible Total ingots 
Bessemer. Open-hearth. and all other. and castings 

130,302 23,955,02 1 1909. . . . . 
1908. . . . . 6.1 16,755 7,836,729 69,763 14,023,247 
1907. . . . . 11,667,549 11,549,736 145 309 23,362,594 

14,493,936 9,330,783 

Included in the 23,955,021 tons of steel ingots and castings 
made in 1909 were about 182,ooo tons of alloyed steel, of which 
159,000 tons were ingots and 23,000 tons castings. Of the total 
of 18z,ooo tons approximately 42,000 tons were made in Bes- 
semer converters, 120,ooo tons in open-hearth furnaces and 
20,000 tons in crucible, electric or special furnaces.-From 
“Irora Age,” May 26, 1910. 

Air Nitrate Fertilizers.-Consul-General Frank H. Mason, of 
Paris, writing of the production of nitrogen from the atmos- 
phere and its use for economic purposes, especially as a fertilizer 
in agriculture, says that as thus far developed in Europe i t  is a 
direct sequel to the manufacture of calcium carbid by the appli- 
cation of electric heat to lime and carbon. 

“When this process was discovered some years ago it was as- 
sumed that acetylene gas, generated from calcium carbid, would 
largely supplant coal gas and revolutionize the existing system 
of artificial lighting. The first essential requisite for carbid pro- 
duction was abundant and cheap electric current, and extensive 
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plants were erected along water courses of Europe and prepara- 
tions made to supply a large and steadily increasing demand. 

“But i t  was soon found that acetylene gas was a difficult and, 
under certain conditions, a dangerous element to manage; i ts  
use became restricted to  certain locations and conditions, and 
experience proved that  the combined carbid factories had a 
capacity of about IOO,OOO tons in  excess of the normal demand 
for that material. 

“About this time Frank and Caro, two German chemists, in- 
vented a process through which, by combining nitrogen gas 
with calcium carbid a t  a temperature of 1,000’ C., they could 
produce a combination of lime, carbon, and nitrogen-in other 
words, a synthetic nitrate of lime-to which they gave the name 
of cyaiianiid of calcium, now commonly known as cyanamid, 
which contains from 15 to 20 per cent. of nitrogen, 60 per cent. 
of lime, and has qualities as a fertilizer similar to  sodium 
nitrate, or Chilean saltpeter. This process was patented in all 
countries and became the property of a corporate company, 
with headquarters at Rome, and known as ‘La Societe Italiana 
per la I’abrication de Prodetti Azotati.’ 

“The calcium carbid therefore was ready, the process for con- 
verting i t  into cyanamid by combination with nitrogen was per- 
fected, and it only remained to provide an adequate supply of 
atmospheric nitrogen a t  a moderate cost, This requirement 
was met by a process invented by Dr. Carl von Linde, of 
Munich, which was patented in both France and the United 
States. By this process atmospheric air, having been first 
liquefied by compression, is subjected, by subsequent expansion 
under pressure, to  a process of fractional distillation, by which 
the nitrogen is separated, leaving as  a by-product oxygen of 50 
to 60 per cent. purity, which can be used b y  burning in the elec- 
tric arc (sparking) for the manufacture of nitrates and nitric 
acid, [A copy of the French patent for the Linde process is on 
file in the Bureau of Manufactures. 1 

“The cycle was now complete, and it is through the combina- 
tion of these two processes-the Linde method for recovering 
atmospheric nitrogen and the Frank-Car0 method of combining 
nitrogen with calcium carbid for the production of cyanamid of 
calcium-that European progress hopes to provide for the 
future a n  adequate supply of nitrate fertilizer for agricultural 
purposes.” 

Activity of German Chemicol Factories.-Deputy Consul-Gen- 
era1 Simon W. Hanauer, of Frankfort, notes that  Germany’s 
chemical industries have in the first four months of this year in- 
creased their exports by about 2 5  per cent,, compared with the 
corresponding period of last year, the values being $55,7oo,ooo 
against $43,800,000. I n  spite of the higher tariff rates under 
the new law, the exports to the United States have not dimin- 
ished, So far, the profits exceed those of last year, while stocks 
of goods are lower. The new chemical factory a t  Heyden is 
competing strongly with the Badische Aniline and Soda Works 
in the sale of synthetic indigo; the factories producing tannin 
and other tanning stuffs are conrpeting lively with each other. 
The works manufacturing artificial fertilizers have already ad- 
versely felt the competition coming from the sale of nitrate 
preparations extracted from the air. The latter will soon be 
available in large quantities for the world markets, as  the large 
plants which have been in course of erection in Norway are 
nearing completion, 

Production o j  Calcium Carbide. - Consul-General Richard 
Guenther, of Frankfort, reports the world’s production of cal- 
cium carbide in 1908 as  amounting to  200,ooo tons, one-fifth of 
which was produced in the United States and Canada. The 
production in the other countries was as follows, in tons: Italy, 
32,002; France, 2 7 , 0 0 0 ;  Norway, 25,000; Switzerland and Aus- 
tria-Hungary, 20,ooo each; Sweden, 12,000; Germany, 9,000; 
England, 800. There were 70 factories employed in the manu- 
facture of the article. The production has increased very much 
in recent years. 

Consul-General Richard Guenther writes from Frankfort that 
the Deutsche Gold and Silber Scheide Anstalt, capital, 10,000,- 
ooo marks (mark = 23.8 cents), reports 5,803,500 marks net 
profits for its fiscal year ~gog- - ’~o ,  of which 36 per cent. was 
paid in dividends. The company’s Frankfort factories produce 
ceramic colors, synthetic indigo, and other chemicals, and its 
new cyanide and electrochemical works have yielded good re- 
sults, I t s  enterprises in the United States, the Roessler & 
Hasslacher Chemical Company and Niagara Electro-Chemical 
Company, increased their profits, while its chemical works a t  
Perth Amboy, N. J., earned less, owing to  competition. 


